A method of delivering anaesthetics to spontaneously breathing patients in the prone position was developed. The arterial blood gases of eighteen patients undergoing short-stay surgery and using this technique were analysed. The results showed the influence of premedication on arterial pH and Pco2levels but they do not differ from accepted values for similar anaesthesia on supine patients. The advantages and disadvantages of this technique are discussed.
It has been said that anaesthesia carried out in the prone position should always be administered with the patients being paralysed, intubated and ventilated. 1 However, this may sometimes be unnecessary for short surgical procedures and this method is not without its own inherent risks.
We have developed a safe and simple method of administering anaesthesia to spontaneously breathing patients in the prone position. A preliminary study was conducted to show the influence of premedication on the arterial blood gases using this method. A comparison was also made with the arterial blood gases in the prone position to those of patients undergoing anaesthesia in the supine position.
MATERIALS AND METHODS
Eighteen fasted adult patients, ASA 1-11, scheduled for short-stay day-type surgery requiring the prone position were included in the study. Six of the subjects were premedicated, an hour prior to surgery, with papaveretum 20 mg and hyoscine 0.4 mg and the remaining twelve patients were not premedicated. They consented to the study which was approved by the hospital's Ethics Committee.
The surgical procedures included excision of a pilonidal sinus, skingrafting to the back, suturing of a back wound, excision of a sebaceous cyst from the °M Accepted for publication August I, 1990 nape of neck, excision of a popliteal fossa mass and debridement of a flank wound.
Each patient was asked to position himor herself on the operating table and pillows were placed under the pelvis and thorax to allow free movement of the diaphragm and abdomen. Both arms were extended overhead and the head turned to the side (Figure 1 ). During the period of anaesthesia the subject was monitored with an Ohmeda Biox 3740 pulse oximeter, a Kontron Minimon 7131 A electrocardiograph and a Critikon Dinamap automatic noninvasive blood pressure monitor.
Anaesthesia was induced with propofol 2.5 mg!kg. Then a lubricated Portex naso-pharyngeal airway attached to a Magill's nasal elbow with a corrugated rubber endotracheal adapter and tapered tip ( Figure 2 ) was inserted and connected to a circle-absorber breathing system ( Figure 3 ). Ventilation was assisted, when necessary, during the initial post-induction apnoeic period, until spontaneous breathing resumed. Anaesthesia was then maintained with oxygen 2 l/min, nitrous oxide 4 lImin and enflurane at 1-2 MAC. Opioid supplements were not administered. The mouth of the patient was optionally sealed with a loose-fitting adhesive tape or a Huckabach towel. Under these conditions the subjects were able to breathe spontaneously through the nasopharyngeal airway and the tidal volume could be assessed by the movement of the reservoir bag. Under stable anaesthetic conditions, ten minutes post induction, radial arterial blood gases were obtained and analysed on a Radiometer/Copenhagan ABL 30 Acid Base Analyser.
Unpaired t-tests were used to compare the premedicated and unpremedicated group and the two groups were similarly compared with accepted normal arterial blood gas values. P < 0.05 was taken to indicate significant difference.
RESULTS
The non-premedicated group (A) included nine men and three women with a mean age of 38.2 years and an age range of 19 to 52 years. The mean weight for this group was 58.8 kg with a range of 45 kg to 78 kg. The premedicated subjects (B) were all males The results of arterial blood gas analysis are shown on Tables 1 and 2. There were significant differences between the two groups with respect to pH and P aco2 levels. The unpremedicated patients had a mean PaC02 of 46.18 mmHg (range 39.50 to 55.70 mmHg) which was significantly different from that of the other group (P < 0.001) which had a mean PaC02 of 57.42 mmHg and a range of 49.0 mmHgto 61.8 mmHg. A mean PaC02 level of46.18 mmHg is significantly different from normal physiological limits but not significantly different from other published data on carbon dioxide levels in spontaneously breathing anaesthetised patients in the supine position.I. 3 In conjunction with the raised carbon dioxide levels the premedicated group were more acidotic with a mean pH of 7.2945 compared with a mean pH of 7.3688 in the non-premedicated subjects (P < 0.005). There was no significant difference between group A and group B with respect to P a o 2 , bicarbonate, total C02 and base excess levels.
During anaesthesia all the patients remained cardiovascularly stable with respect to blood pressure, pulse and electrocardiogram. The patients were well oxygenated and the bicarbonate, total carbon dioxide and base excess levels were all within acceptable limits. The oxygen saturation did not fall below 97% and the minimum P a o 2 on blood gas analysis at stable state was 128 mmHg. One patient required an additional 50 mg of propofol during the induction period because of airway irritability. Two patients had minor nasal trauma from the insertion of the tube. Emergence and recovery were uncomplicated and all the patients were discharged with a satisfactory postoperative course.
DISCUSSION
Many procedures requiring the prone positon are often short in duration and the traditional technique of induction, paralysis and intubation of a patient on the trolley and then rolling him or her into the prone position on the operating table has several disadvantages:-1. the additional theatre personnel and anaesthesia time required, 2. the risk of neurological trauma to the patient's neck and peripheral nerves from poor head control during the turning process and pressure or traction on nerves from poor positioning of the patient,4 3. the risk of dislodgement of the endotracheal tube during the turning and positioning, which then can be difficult to assess and correct once the patient is prone, 4. the risks associated with the use of muscle relaxants and their partial reversal, 5 and 5. the associated risks of intubation such as trauma to the teeth, pharynx and larynx. We have found this technique useful for short day stay procedures, in that the patients are awake within a few minutes of completion of the surgery and they do not have residual muscle paralysis.
We employed this technique because it offered the following potential advantages. 1. The patients position themselves in a comfortable prone position on the operating table and then are induced in this position, thus reducing the risk of trauma to the peripheral nerves. 2. If displacement of the airway or a disconnection of the anaesthetic circuit occurs, then the patient can still breathe spontaneously as opposed to a paralysed situation.
Should regurgitation occur, gastric contents
should empty into the mouth and drain out freely allowing continuous breathing. In the prone position the trachea runs in an uphill direction from the larynx to the lungs and the roof of the pharynx remains patent due to the presence of the nasopharyngeal airway. 4. A nasopharyngeal airway can be better tolerated at light levels of anaesthesia without gagging as opposed to an oropharyngeal airway. Thus at the end of the procedure the nasopharyngeal airway is left in situ, enabling supplementary mask oxygen to be delivered with a reduced pharyngeal irritation during the recovery period. With this technique it was found that the patient's ventilation could easily be assisted by occluding the other nostril and closing the mouth. Positive end-expiratory pressure and/or continuous positive airway pressure can also be applied by closing down the expiratory valve and increasing the gas flows. Familiarity with this technique can be developed by inducing the patient lying on his or her side and using a conventional mask to deepen anaesthesia and then inserting the nasopharyngeal airway and circuit before rolling the patient to the prone position.
Nevertheless, there are some potential disadvantages of this technique. 1. Nasal trauma on insertion of the nasopharyngeal airway. This has not caused any major problems and as yet none of the patients has required nasal packing. 2. If a situation arose where the subject required urgent endotracheal intubation then it would require immediate termination of the surgical procedure and turning the patient back to the supine position. 3. Operating room pollution does occur especially with high gas flows but a suitable scavenging system could be designed. 4. Entrainment of air from an opened mouth or the patent contralateral nostril causes dilution of the inhalational agents. This then requires higher concentrations of the anaesthetic gases. 5. Spontaneously breathing anaesthesia has one major disadvantage, and that is that of hypoventilation which is mainly due to the The physiological effects of this moderate hypercarbia tends to be more beneficial than those of hyperventilation and hypocapnia which is often associated with controlled ventilation anaesthesia. 9 Our bloodgas determination show that the range of the pH, Pa02, PaC02, TC02, Hco 3 and BE for the patient in the prone position is similar to those anaesthetised and breathing spontaneously in the supine posture, 1-3,7,8,10,1 1 We present this technique and the blood gas results to stimulate discussion on spontaneous breathing anaesthesia and its use in various patient positions,
